Characterization of aerosols using airborne lidar and MODIS
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Comparison of Vertical Profiles - DIAL and GOCART (TRACE-P
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Objectives

NASA Langley Abrborne UV DIAL Measurements

« Use combimation of airborme lidar and MODIS 10
provide mformation regarding the vertical distnbution of
aerosol properties

+ Retmeve aerosol extinetion and optical thickness
profiles from hdor data

erosol types vs. altitude

ate ability of GOCART model to simulate aerosol

on profiles and aerosol type
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MODISHidar Aerosol Retrieval

= Retneval algonthms — (2 Wavelength)

2003; GRL. 2003, Léon et al, JGR. 2003)

* (Kaufman ct al , L N
* Aecrosol sie distribution - himodal legnormal

= MODIS aerosol models - 20 combinations of 4 fine. § coarse

part
* Size of cach mode 1= assumed bo be altimde imdependent
= Relative werght of cach mode is determined as a function of
altinade from lidar backscatter color rtio
= Retrievals are Lt A 1o fit MODIS
* Spectral reflectance
« Cofimin AOT and 1,

= Modifications — {3 Wavelength)
= UV wavelength {300 nm) — more mformation on fine particle size

Drepedarizatson - adjust the backscatter phass function for

nonsphericity

Preliminar Avvwsol Profile Propertios — Retrivval Results - July 22, 2004

Aerosol Attenuation Correction MODIS and GOCART AOT - TRACE-P
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* Solutson — we use acrosol optical thickness (e.g. total serosol
ransmission) denived from MODES and or model ieg. GOCART) 1o
constrain solution and derive nverage lidar ratio
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Aerosol Profile Retrieval - July 22, 2004
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Aerosol Extinetion and Color Ratio Profiles - July 22, 204

Examiple retrievals constrained with MATCH AOT

MODIS and MATCH AOT - INTEX NA
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Aerosol Wavelength Dependence - July 22, 2004
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* Attenmation correction applied
wsing MODIS AOT constrasnt

= Correction at low altiudes — M-
300" at 388 nm. 20-40% at 1064 am

= Attemuation comection applicd
wsang AMODIS AOT constraint

= Correction retrieves profiles under .
lavers of large aerosol atenuation e &

Prelivninary Aerosol Extinetion Comparison - July 22, 2004
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Vertical Profile of Aerosol Composition — GOCART

Vertical Profile of Aerosol Backscatter Color Ratio « GOOCART
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Comparison of Vertical Profiles - DIAL and GOOART- TRACE-P
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Aerosol Classification Using DIAL Measurements
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UV DIAL
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